Megakaryoblastic leukemia is diagnosed infrequently in human beings, and there are few reports describing megakaryoblastic leukemia in dogs. Since the identification of blast cells as precursors of the megakaryocytic cell line using conventional light microscopy is virtually impossible, megakaryoblasts often are confused with myeloblasts (Ml) or lymphoblasts (L1 or L2). The French-American-British Co-operative Group' has proposed specific criteria for identification and classification of acute megakaryoblastic leukemia (M7): 1) the blast cell population in the bone marrow must be 30% or more of all nucleated cells; 2) the leukemic cells are negative for Sudan black B or peroxidase activity; and 3) leukemic cells in the bone marrow and peripheral blood are identified as megakaryoblasts by ultrastructural evaluation for platelet peroxidase activity or by immunologic phenotyping for platelet glycoproteins Ib, IIb/IIIa, IIIa, or factor VIIIrelated
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In this report, cytochemical staining, ultrastructural morphology, and immunocytochemical staining were used to identify and characterize acute megakaryoblastic leukemia in a dog.
A 2.5-year-old intact male Lhasa Apso was presented to the Ohio State University Teaching Hospital for anorexia, weight loss, and intermittent vomiting of several months duration. The dog was thin and had pale mucous membranes. A complete blood count revealed normocytic, normochromic, nonregenerative anemia (packed cell volume = 0.14, reference values-0.37-0.52), leukocytosis (38.9 x 1 09/liter, reference values-6.5-19.0 x 109/liter), neutrophilia (24.1 x l09/liter, reference values-3.0-1 1.5 x 109/liter) with a left shift (band neutrophils, 3.9 x 109/liter, reference values-0.0-0.3 x 109/liter), circulating blast cells (7.4 x lo9/ liter), and many morphologically bizarre macroplatelets. Blast cells in the peripheral blood were characterized by conspicuous cytoplasmic blebs, vacuolation, and variable granulation ( Fig. 1 ). Macroplatelets had similar cytoplasmic char-acteristics. The bone marrow was hypercellular. There were too few erythroid precursors to evaluate maturation; however, the myeloid maturation appeared synchronous. No megakaryocytes with normal morphology were observed. Thirty-three percent of all nucleated cells were blast cells. The majority of the blast cells were large (20-25 microns in diameter) with round, centrally placed nuclei, moderate nuclear to cytoplasmic ratio, and deeply basophilic cytoplasm that occasionally was granulated and/or vacuolated. The chromatin pattern was finely granular to moderately clumped and one to three nucleoli were observed. Frequently, blast cells were binucleate or multinucleate, and varied in size from 30-55 microns in diameter. These large blast cells often had abundant, distinctly granular cytoplasm and prominent cytoplasmic blebs.
Cytochemical staining was used to characterize the cell lineage of the blast cells. Blast cells were negative for Sudan black B and alkaline phosphatase activity. Approximately 33% of blast cells were weakly positive for chloroacetate esterase activity and 40% were positive for alpha naphthyl butyrate esterase activity. Nearly 100% of the blast cells showed a finely granular pattern when stained for alpha naph-thy1 acetate esterase activity and a coarsely granular pattern when stained for acid phosphatase activity. The acid phosphatase reaction was inhibited with tartrate. The staining characteristics of blast cells and macroplatelets in the peripheral blood were similar to those of the blast cells in the bone marrow. This cytochemical staining pattern is characteristic of normal canine rnegakaryocyte~.~
The ultrastructural morphology of the blast cells was similar to what has been reported previously for megakaryoblasts.2Jo The blast cells in the blood and bone marrow had round to oval nuclei with a single large nucleolus and moderate chromatin condensation. The cytoplasm of these cells was rich in polyribosomes and glycogen and contained varying numbers of mitochondria, profiles of rough endoplasmic reticulum, alpha-granules, and dense-granules. In many of the blast cells a developing cytoplasmic demarcation membrane system was present (Fig. 2) . Vacuoles seen in macroplatelets and megakaryoblasts light microscopically corresponded to dilated canalicular system, while the prominent cytoplasmic blebs were pseudopodia essentially devoid of organelles.
Peripheral blood smears were studied by indirect immunoperoxidase staining for factor VIII-related antigen. Cells of megakaryocytic lineage and platelets are the only hematopoietic elements that contain Factor VIII antigen. The leukemic cells stained intensely positively using rabbit antihuman factor VIII a n t i~e r u m~.~ (Fig. 3) .
Megakaryoblastic leukemia in human beings may occur as a spontaneous disease or as a therapy-related acute leukemia in any age group. Cytogenetic abnormalities of chromosome 2 1 have been associated with megakaryoblastic leukemia. In addition, abnormal megakaryocytic hyperplasia has been re- ported in leukemic transformation of myeloproliferative disorders, including chronic granulocytic leukemia, myelofibrosis with myeloid metaplasia, and polycythemia Vera. I There are four previous reports of circulating megakaryoblasts in d~g .~,~,~~~ In two of these reports, the dogs had been exposed to radiation prior to developing megakaryoblastemia or megakaryoblastic l e~k e m i a .~J~ Demarcation membranes in. primitive megakaryoblasts were not described in the two previously reported cases of a naturally occurring acute leukemia of megakaryocytic lineage in the dog.8 This is the first report in which an immunocytochemical technique was used to confirm the diagnosis of megakaryocytic leukemia' in a dog. The presence of primitive-appearing megakaryocytic precursors and megakaryocytic fragments in the circulation, abnormal megakaryocytic hyperplasia in the marrow, and greater than 30% megakaryoblasts in the marrow in this case are most consistent with a diagnosis of acute megakaryoblastic leukemia. Because megakaryoblasts are difficult to identify by light microscopy, acute megakaryoblastic leukemia in the dog may be more frequent than previously recognized. With the aid of immunocytochemistry and electron microscopy, more cases of undifferentiated leukemias may be correctly identified as megakaryoblastic leukemia and effective treatment programs can be developed and evaluated.
